The aim of this study is to investigate the prevalence of Helicobacter pylori in hemodialysis patients and its relationship with gastric juice urea, ammonia, urea/ammonia ratio, and urea fraction. Materials and Methods: 20 hemodialysis patients on whom gastroscopy, antrum and corpus biopsy, and histopathologic evaluation were performed due to various reasons, and 30 non-uremic patients were included in the study. Helicobacter pylori prevalence, gastric juice urea nitrogen, ammonia, and urea nitrogen/ammonia ratio were determined. Furthermore, gastric juice urea fraction was also calculated in hemodialysis patients. Results: Eight hemodialysis patients (40%), and twenty non-uremic patients (66%) were positive for Helicobacter pylori. The relationship between gastric juice ammonia value, urea nitrogen/ammonia ratio, gastric juice urea fraction and Helicobacter pylori presence was significant in hemodialysis cases. Conclusions: The prevalence of Helicobacter pylori in hemodialysis patients is significantly lower than in non-uremic patients. Although there is no relationship between gastric juice urea nitrogen and low prevalence of Helicobacter pylori, there is a relationship between gastric juice ammonia value, urea nitrogen/ammonia ratio, and gastric juice urea fraction. In addition, factors other than Helicobacter pylori are thought to have a role in the pathogenesis of gastroduodenal mucosal lesions.
INTRODUCTION
Helicobacter pylori (H. pylori) is a bacterium that affects approximately 50% of the world's population. H. pylori infection is closely related with gastrointestinal diseases such as peptic ulcer, gastric hyperplastic polyps, gastric adenoma, gastric cancer, and gastric lymphoma. H. pylori prevalence in Turkey is 70.8% among adults over 18 years of age [1] . Gastrointestinal symptoms are common in patients with chronic renal failure (CRF) [2] . The prevalence of gastroduodenal mucosal lesions in patients with CRF is shown to be equal or higher than in healthy patients [3, 4] , however, there is conflicting data on the prevalence of H. pylori infection in chronic hemodialysis patients [5] [6] [7] [8] [9] . The aim of this study is to investigate the prevalence of Helicobacter pylori in hemodialysis patients and its correlation with gastric juice urea, ammonia, urea/ammonia ratio, and urea fraction.
METHODS
Twenty hemodialysis patients examined in Haydarpaşa Numune Hospital Gastroenterology Endoscopy Unit via gastroscopy, antrum and corpus biopsy and histopathological assessment for various reasons and thirty non-uremic patients were included in the study. None of the cases included in the study used proton pump inhibitor and antibiotics within one month. No histamine two receptor antagonists were taken in the last two days. After twelve hours of fasting, 2 ml of gastric juice was taken from the fundus during endoscopy without pre-medication. After gastric juice aspiration, two biopsies from the antrum and corpus were taken with standard biopsy forceps. Biopsy samples were fixed with 10% formula. 5 micron-thick sections obtained during routine paraffin treatment were stained with hemotoxylin and eosin dye. All preparates were evaluated by the same pathologist. Two milliliters of gastric juice taken during endoscopy was diluted two hundred times after being filtered. The amount of ammonia in the gastric juice was calculated using a calorimetric method, the Wako Ammonium Test Method, and expressed in microgram/deciliter. Urea nitrogen and urea nitrogen/ammonia value were also determined in all cases. In addition, gastric juice urea fraction was calculated in dialysis cases. In calculating the gastric juice urea fraction, the following formula was used: "gastric juice ammonia value / [gastric juice ammonia value + 2 x (gastric juice urea value)] ".
Statistical analysis
Statistical analyses were conducted in the R 3.4.3 package program. Descriptive statistics of the continuous variables included in the study were shown by median, minimum and maximum values, and categorical variables were shown by frequency and percentage. The normal distribution fitness of continuous variables was investigated by the Shapiro-Wilk test. Mann Whitney U test was used for comparison of two groups for variables that did not fit normal distribution. Pearson Chi-square test was used for inter-group comparison of categorical variables. P < 0.05 was considered as statistically significant in all statistical analyses.
RESULTS
20 hemodialysis patients on whom gastroscopy, antrum and corpus biopsy, and histopathological evaluation were performed for various reasons and 30 non-uremic patients were included in the study. Of the patients, 37 (74%) were male and 13 (26%) were female; mean age of patients was 42±11 in hemodialysis patients and 38±16 in non-uremic patients ( Table 1) . Eight hemodialysis patients (40%) and twenty non-uremic patients (66%) were H. pylori positive. The distribution of endoscopic findings according to H. pylori presence is shown in Table 2 . Some patients had multiple endoscopic findings in gastroscopy.
There was no statistically significant difference in endoscopic diagnosis results between dialysis patients and non-uremic patients (P = 0.118). The relationship between gastric juice ammonia value, urea nitrogen to ammonia ratio and gastric juice urea fraction and Helicobacter pylori presence was significant in hemodialysis cases. There was no relationship between gastric juice urea nitrogen and Helicobacter pylori. In non-uremic cases, the relationship between gastric juice ammonia, urea nitrogen/ammonia ration and Helicobacter pylori presence was significant. There was no correlation between gastric juice urea nitrogen values and Helicobacter pylori presence ( 
DISCUSSION
It has been shown that the prevalence of gastroduodenal mucosal lesions in patients with CRF is equal to or higher than in healthy patients [3, 4] . However, the data on the prevalence of H. pylori infection in patients undergoing chronic hemodialysis is controversial [5] [6] [7] [8] [9] . It is reported that in patients with renal failure, the prevalence of anti-H.pylori antibody changes between 21-64% [10] [11] [12] [13] . In our study, the prevalence of H. pylori infection in hemodialysis patients who underwent endoscopy was lower than patients with normal renal function. suggests that factors other than H. pylori, such as hypergastrinemia or hyperammonemia, are associated with the pathogenesis of mucosal lesions. It has been reported in the literature that urea concentrations of 6 mmol/L or higher may inhibit the development of H. pylori [14] . The high levels of urea nitrogen and gastric juice urea reported in patients undergoing dialysis may possibly inhibit the development of H. pylori. Although there was no correlation between gastric juice urea nitrogen values and Helicobacter pylori presence in our patients, the relationship between gastric juice ammonia value, urea nitrogen/ammonia ratio, and gastric juice urea fraction and Helicobacter pylori presence was significant. In addition to elevated levels of proinflammatory cytokines leading to progression of gastric atrophy, increased pH may also be indicative. The use of antibiotics in chronic dialysis patients during initial treatment may also be important in eradication and low H.pylori prevalence [14] . In a study by Sugimoto et al., the prevalence of H. pylori was found to be 48.6% (by serologic tests), which was significantly lower than the prevalence of 78.5% in patients with normal renal function [15] . After eradication of H pylori, the level of anti-Hp antibody may remain elevated for a long time [16] . In addition, the reliability of the carbon-urea breath test used in the detection of Hp in uremic patients decreases with increasing urea concentration in the gastric juice [7] . Unlike many other studies, we think that it is important to diagnose H. pylori infection by endoscopic biopsy and to use histopathological evaluation instead of serum anti-Hp antibody and urea breath test.
In another Japanese study conducted by Moriyama [18] . In our study, although H. pylori positivity was significantly lower in hemodialysis patients, there was no difference in endoscopic findings between dialysis patients and patients not undergoing dialysis. We think that the reason for this is that not only H.pylori infection but also hypergastrinemia, hyperammoniemia, dysregulation of endocrine or paracrine peptides (such as cholecystokinin, neurotensin, and glucagon) and electrolyte changes (e.g. hypercalcemia) play a role in the formation of gastroduodenal mucosal lesions [19, 20] .
In conclusion, there is a close relationship between H. pylori and gastrointestinal diseases such as peptic ulcer, gastric adenoma, gastric cancer, and gastric lymphoma [1] . H. pylori needs to be eradicated in the hemodialysis patient group [21] . In these patients, the prevalence of H. pylori infection was found to be lower than the normal population, although esophagogastroduodenal mucosal lesions were frequently seen. There is no relationship between gastric juice urea nitrogen and low prevalence of Helicobacter pylori, however, there is a relationship between H.pylori prevalence and gastric juice ammonia value, urea nitrogen/ammonia ratio, and gastric juice urea fraction. The fact that there was no difference between the endoscopic diagnoses of hemodialysis and non-uremic patients suggests that factors other than H. pylori play a role in the pathogenesis of gastroduodenal mucosal lesions.
